Chaperone-mediated autophagy and aging: a novel regulatory role of lipids revealed.
A wide pool of cytosolic proteins is selectively degraded in lysosomes by chaperonemediated autophagy (CMA). Binding of these proteins to a receptor at the lysosomal membrane is the limiting step in CMA. Levels of this receptor are tightly regulated through changes in its degradation, multimeric organization and dynamic distribution between the lysosomal membrane and lumen. We have now reported that subcompartmentalization of the receptor in discrete lipid microdomains at the lysosomal membrane regulates its engagement in each of these processes-degradation, multimerization and membrane retrieval. Changes in the lipid composition of the membrane thus affect the dynamics of the receptor and, consequently, CMA activity. As an example of CMA dysfunction resulting from perturbation of the lipid composition of the lysosomal membrane, we discuss here a second study in which we analyzed the changes in the dynamics of the receptor during aging. CMA activity decreases with age primarily due to a decrease in the levels of the CMA receptor at the lysosomal membrane. Now we have found that age-related alterations in the lipid composition of the discrete microdomains at the lysosomal membrane are behind the reduced lysosomal levels of the receptor and, consequently, the declined CMA activity that occurs during aging.